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Training Agenda at a Glance

* Welcome & Introductions

e Seattle Building Tune-Ups Requirement
* Building Tune-Up Accelerator Program
* Asset Score

* Diagnostic Tool Lending Library

* Building Re-Tuning

* Building Renewal

* Utility Incentives
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Definitions: Tune-Ups & Re-Tuning

Seattle Building Seattle Tune-Up PNNL Building

Tune-Ups Mandate Accelerator Program Re-Tuning™

e Seattle policy e Voluntary, time- e Method & training
requiring owners of limited alternative created by PNNL to
non-residential compliance path to detect and correct
buildings 50K SF or meet Building Tune- O&M problems in
greater to tune-up Ups mandate. buildings.
their buildings. e Buildings 100K SF or e Methods and O&M

e Specific required less are eligible. actions overlap
O&M actions to e Specific required with Seattle Tune-
assess and correct. O&M actions to Ups programes.

e No incentives. assess and correct.

¢ |ncentives available.
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What is a Tune-Up?

* RCx “lite”
e Operational improvements, not capital

* Generate energy and water savings through
low to no-cost measures

 Currently a best practice for managing an
energy efficient building
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Why is the City mandating

Building Tune-Ups?




Buildings are a significant contributor to carbon pollution

SEATTLE'S 2014 GREENHOUSE
GAS EMISSIONS

Source: 2014 Seattle Community GHG Inventory

b




Seattle has a bold mandate to achieve carbon goals

PREATTLE N

2050 ENERGY & CARBON GOALS
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Reduce energy use in

We have work to do... homes by 20% and

commercial buildings
by 10% by 2030

* Wanted immediate savings for us
and you

* A cost-effective approach (not a
document on a shelf with no action) SINCE 2008, WE'VE SAVED

* Practical, current best practice 8% o @& 20%

IN HOMES

1% 0% —t 10%

IN COMMERCIAL BUILDINGS
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Who, What, When?




Who does this mandate apply to? Who Is excluded?

Excluded from mandate

«  Single-family residential buildings
«  Multifamily residential buildings

*  Mixed-use buildings < 50k SF of

, : g nonresidential space
All non-residential buildings and P

* Buildings used primarily for manufacturing

commercial spaces > 50k SF | .
or industrial uses

(excluding parking) - Buildings previously exempted from the
Tune-up every 5 years annual benchmarking requirement




Who can conduct the Tune-Ups?
Tune-Up Specialists must meet following qualifications

At least seven years experience plus one of the following:

G Professional Engineer
0 Certified Energy Manager
Q Existing Building Commissioning Professional

0 Certified Commissioning Professional

G Commissioning Authority certification
0 Level Il Building Operator Certification
G Bachelor in Sustainable Building Science Technology




TUNE-UP SCHEDULE

Ongoing, every five years

BUILDING SIZE* DUE

200,000+ SF March 1, 2019

100,000-199,999 SF October 1, 2019

70,000-99,999 SF October 1, 2020

50,000-69,999 SF October 1, 2021

* Excluding parking




Leading by Example

All municipal buildings must
meet Building Tune-Ups
deadlines one year ahead of
privately-owned buildings.

Municipal Tune-Ups will
save the City money and
help us meet our energy
reduction goals.
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What is included in a Tune-Up?




The Tune-Up Process:

* An ASSESSMENT of building systems to identify operational
or maintenance issues;

* RECOMMENDATIONS to building owner;

* CORRECTIONS to operational and maintenance issues
identified in the inspection;

* VERIFICATION that corrections were made; and

* Submittal of a SUMMARY REPORT to OSE that notes the

issues identified and actions taken.




The ASSESSMENT (by Tune-Up Specialist) includes:

* Review and verify ENERGY STAR Portfolio Manager account
information.

* Review and evaluate monthly energy and water billing data.

* Documentation of basic building
characteristics: HVAC systems, lighting,
occupancy, space types, electric vehicle
charging, other high use systems.

* On-site assessment of building systems.




Site Assessment: Energy & Water
(by Tune-Up Specialist)

KOperational Protocols, Calibration, and Sequencing, e.g. A
* Review HVAC equipment schedules
* Verify irrigation rain sensors are calibrated and functioning properly

N /

KMaintenance, Cleaning and Repair, e.g. A
* Verify HVAC equipment is clean and adequately maintained

. * Check water flow fixtures y




Tune-Up Specialist Recommendations to Owner

* |ldentifies “Corrective Actions” required by Seattle Tune-Ups
mandate, and

* |dentifies voluntary measures included in the mandate.

* May also include recommendations for additional
opportunities (other O&M, capital energy measures, etc.)

Format of report to owner per
owner-provider contract and
standard provider protocols.




Corrections: Energy & Water
(by Tune-Up Specialist, Contractor or Facilities Staff)

fOperationaI Protocols, Calibration, and Sequencing, e.g. N

* Set HVAC schedules to optimize for actual building occupancy patterns.

* Adjust calibrate or repair, as appropriate

N\ /

(Maintenance, Cleaning and Repair, e.g. A
* Clean HVAC equipment where adversely impacting system performance

. *  Recommend low flow fixture of aerator replacements. D

+
Additional measures requested by Owner




Verification & Report Submittal

The Tune-Up Specialist
* Verifies that corrective actions have been implemented, and
* Completes the Seattle Tune-Up Summary Report.

* Both Owner and Specialist confirm that report is accurate.

* Report is submitted by either the
Owner or the Specialist on the

Owner’s behallf.




Building Tune-Ups Summary Report

C. BUILDING CHARACTERISTICS

Ca. Total nonresidential gross floor area (excluding parking area) Cz. Parking garage area (per Portfolio Manager) if applicable
C3. Year built
C4. Year and description of any major building remodels (e.g. permitted as substantial alteration, majgk change ofQuilding use or function that would alter energy use)

Cs. Primary building use (per Portfolio Manager)

C6. Was the building originally designed for the current use?

C7. Overall building occupancy

C8. Does the building have electric vehicle (EV} charging stations? Cg. Are they separately metered?

C11. Does the building have on-site renewahbles/self-generated energy? Caz. Average annual generation (if known} in kwh

Ca3. Provide information for the five most energy intensive space uses in the building.

Space Use : : : :
(Up to five largest energy users) Square Feet e Primary Cooling
Type Type
Age Age
Condition Condition




Building Tune-Ups Summary Report
Detailed Findings & Corrections

Assessment | Corrective Tune-Up Status of Corrective End
Element Action Finding Tune-Up Action Condition

Correction Description

1. HVAC
2. Lighting
3. Domestic Hot Water

4. Water Usage

5. Envelope
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Alternative Compliance




Alternative Compliance Pathways

o High Performance * Certified ENERGY STAR Score
e LEED Gold for O&M
* Living Building, Petal, or Net Zero Energy
* Low Energy Consumption

o Equivalent Process * Ongoing Commissioning (OCx)
e Completed RCx
* Implemented ASHRAE L2 Audit Recs
* Reduced EUI
* New Construction or Substantial Alteration

@ Tune-Up Accelerator * Program for buildings 100K SF or less
* Funding sunsets after 2018



Under Limited Circumstances

Single-Round Waiver * Demolition
* Major Renovation
* Financial Distress

Extension Requests * Change of Ownership
* High Vacancy Rate
* Existing Mechanical Improvements
* Demonstrated 15% EUI Reduction
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seattle.gov/buildingtuneups

BuildingTuneups@seattle.gov
206.727.TUNE (206.727.8863)

Seattle Building Tune-Ups 1
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Tune-Up
Accelerator
Program Overview

PRESENTED BY:

Nicole Ballinger Y|\ Seattle
Tune-Accelerator Program Manager Q '\ Office of Sustainability

Seattle Office of Sustainability & Environment & Environment
nicole.ballinger@seattle.gov | 206-233-7184



Presentation Qutline

TIME TOPICS

10 min Accelerator Background & Goals

5 min Market Overview

15 min Accelerator Overview — 3 Phases

5 min Program Evaluation—-M & V

10 min Tune-Up Accelerator Summary Report Demo
10 min Q&A
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Tune-Up Accelerator Program Goals

1. Accelerate tune-ups in small-medium buildings
2. Advance market expertise to support tune-ups

3. Generate voluntary market action towards even
greater savings

4. Ensure that the mandate is effective for this
market sector

>> SEATTLE
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Accelerator DOE Support

* Awarded to City of Seattle in 2016
* Small-Medium Commercial Buildings (approx. 100K SF or less)

* Implementing through September 2019

AR, U-S- DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy
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Program Partner Roles

PARTNER PRIMARY ROLES

»

Program Management, Enrollment, Coordination w/
Seattle OSE s : :
Building Tune-Ups requirement, Reporting to DOE
Provider Training & Curricula, Tool Lending Library, Project
SBC .
Tracking, Help Desk
PNNL Building Re-Tuning Training, Asset Score Support &
Research on energy-savings from tune-ups
City Light Tune-Up and Energy Conservation Incentives
UW IDL Building Renewal Support, Spark Tool
US DOE EERE Federal funding and project oversight

SEATTLE
BUILDING TUNE-UP ACCELERATOR




Accelerator Energy & Cost Savings Goals

v’ Average 20% energy savings across at
least 100 buildings or tenant spaces

v'Total Savings 99.7 Million kBtu/year

v'$1.5 Million annual cost savings

>> SEATTLE
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Getting to 20% Average Savings

A Basic Tune-Up +/- 10% Savings
: Tune-Up Meets BTU Requirements (35-40 Buildings)
Tune-Up Plus

| +/- 20% Savings
B. Meets Requirement + Energy (+35-40 Buildings)

Conservation Measures

- TBU:domlgSRe“e“]’cal il +/- 35% Savings
. echnica upport for Buildings (+20-30 Buildings)
Pursuing Deeper Upgrades
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Seattle Market Overview

SMALL TO MEDIUM ALTERNATIVE COMPLIANCE
BUILDINGS PATH POTENTIAL

Square Tune-Up Est. Number ENERGY “Certified” EUI

Footage Compliance of Buildings STAR >=85 >=85 <=20
70k-99,999 2020 160 45 4 14
50k-69,999 2021 230 31 4 26
20k-49,999 Optional 820 146 4 119

1,210

Source: 2015 Seattle Energy Benchmarking Data
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Primary Use Type — Percent of Total SF, 50-100K SF (excl. parking)

11%
K-12 School

6%
31% Retail
Offi ce Retail Store

Distribution Center

Worship
Facility

Refrigerated...

Source: 2015 Seattle Energy Benchmarking Data
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What’s in it for Owners?

_

i

—

N

AT oy ] F) ’ N\ b - S a3 e RO CT T o e —— :
3 e 2 / - < AL 3 —— - | e |
b e > N T <N I 4 _— ’

NN
Rl

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR



»

SEATTLE

BUILDING TUNE-UP ACCELERATOR

1

GET
STARTED

J

\.

2

BUILDING
ASSESSMENT

J

\

3

IMPLEMENTATION

J

—

»



Accelerator Overview — 3 Phases

2 - ASSESSMENT 3 - IMPLEMENTATION

1 - GET STARTED

PROVIDER

TRAINING

ON-SITE BLDG
ASSESSMENT

Y

TUA PROVIDER
AGREEMENT

VIRTUAL ENERGY

If interval meter
ASSESSMENT

\_______J

TUA OWNER
APPLICATION

ASSET SCORE
DATA COLLECTION

TUA SUMMARY
REPORT

PROVIDER /
OWNER SOW

PROVIDER REPORT " mul
TO OWNER

>> SEATTLE
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GET STARTED: Training & Agreement

* Providers not already having
signed a participating service
provider agreement will need
to complete ASAP with OSE

TUA PROVIDER PROVIDER
AGREEMENT TRAININGS

>> SEATTLE
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GET STARTED: Develop Your Scope w/ Owner

* Your own contract with owner.

e SCL will also need for the incentive
Participation Agreement.

 TUA will create a high level “market report” to
provide after program completion.

SCL
PARTICIPATION

PROVIDER /
OWNER SOW

>> SEATTLE
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GET STARTED: Explore Implementation Options

As part of SOW, consider options:

 Client/owner just wants a tune-up that meets Seattle BTU?
* Basic Tune-Up
SCL Incentives for Assessment & Corrective Actions
* Considering other ECMs or RCx?
* Tune-Up Plus
SCL or PSE Incentives, PSE CBTU Program
* Needing comprehensive work or energy modeling support?

* Building Renewal Options
SPARK analysis, energy modeling

>> SEATTLE
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GET STARTED: Working with an Owner?

e Let us know!

* Must use current TUA
Summary Report Form (online)

* We can provide some Portfolio
Manager information as
needed.

>> SEATTLE
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GET STARTED: Deliverables

v'Tune-U p Accelerator (G seattte Ciy Light () sutang rune-up ccrsor T
Provider Agreement ASAP

Customer Energy Solutions - Business C i g Project Name:
cati ilding Tune-Up Accelerator City of Seattle Building ID
FacliyUse: fusecode:

reen cells & send to accelerator:
stions? Call 206-233-7184.

g . Project Scope:
City: Zip: k from the drop-down)

v'Tune-Up Accelerator Owner ..o '
Application ASAP

City: State: H Zip
Project Contact:

Position/ Company:

uthorized Signer:

osition:
ane: Phone:

L) L L]
v'Service Provider SOW with
Tune-Up Specialist Information

First & Last Name:
Address: City: State: : Zip:

Firm Name: Phone:
wher

v/Start work on utility
incentive agreements ASAP

Application and Provider List Available at:
www.seattle.gov/buildingtuneups click on Accelerator
“How to Enroll in the Accelerator”

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR



http://www.seattle.gov/buildingtuneups

Accelerator Overview — Assessment Phase

3 - IMPLEMENTATION

1 - GET STARTED 2 - ASSESSMENT

SCL PARTICIPATION
PROVIDER B | AGREEMENT |
TRAINING

ON-SITE BLDG
ASSESSMENT —

TUA PROVIDER
AGREEMENT

VIRTUAL ENERGY

If interval meter
ASSESSMENT

|

TUA OWNER

APPLICATION ASSET SCORE

DATA COLLECTION TUA SUMMARY
REPORT
PROVIDER REPORT [
TO OWNER INCENTIVE
PAYMENTS

PROVIDER /
OWNER SOW

>> SEATTLE
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ASSESSMENT: On-Site Building Assessment

e SCL Participation Agreement in place?

* “Walkthrough” / BAS trending and
billing analysis

e Borrow tools from SBC Tool Lending
Library

* Assess Seattle Building Tune-Ups
elements (at minimum) &
Benchmarking Verification

* Collect Asset Score required fields.

SCL ASSET SCORE
PARTICIPATION OAE;ISEQSEI\/? IIE— I[\I)'(I? DATA
AGREEMENT COLLECTION

>> SEATTLE
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ASSESSMENT: Got City Light Interval Data?

e About 50 downtown
buildings in the 50K-100K
range have 15-minute
electric interval data

* Pilot test of Virtual Energy
Assessment (VEA) for these
buildings to use with your
Assessment.

e We will let owners know if
VEA is an option.

>> SEATTLE
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ASSESSMENT: Asset Score Data Collection

* Free web-based tool developed — [oiibaes

by that generates a “score” and

suggest potential improvements. — 9.0
o 6.0 == e

* Accelerator Program is using to |
collect more building asset details —
to inform retrofit opportunities. = oo oo

* Program wants to determine if == I '3.“
this information helps motivate —
owners to take action beyond S

what is required by the tune-up. 7

. Pacific Northwest | ENERGY
https://buildingenergyscore.energy.gov bty et s See 565

>> SEATTLE
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ASSESSMENT: Asset Score Incentive Options

< e T nergy Efficiancy
A — $600 Incentive to Provider (o
Building Energy Asset Score: Data Collection Long Form . Full impur Mode

* Return completed PDF form to OSE no = =
later than 15 days after Assessment

* Provider sends invoice to OSE —
* Asset Score Report provided to you and e
Owner. S ——

B — $1,000 Incentive to Provider
* Enter data into online tool, run report & provide to Owner
» Share online report with Accelerator (see handout)
* Provider sends invoice to OSE

https://buildingenergyscore.energy.gov

>> SEATTLE
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ASSESSMENT: Your Provider Report to Owner

e After Assessment is complete, your report to Owner
* |dentifies “Corrective Actions” to meet BTU requirements

« Recommendations additional opportunities (Capital
ECMs, other O&M, Renewal, etc.)

* Your firm, owner staff or other vendor might implement

e Report needed for SCL Basic Tune-Up incentive

PROVIDER
REPORT TO

OWNER

>> SEATTLE
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ASSESSMENT: Accelerator Deliverables

v'Building Assessment by 8/30/2018

v'Complete Asset Score data collection (15 days

after assessment)

v'Building Assessment incentive issued to

Building Owner

>> SEATTLE
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Accelerator Overview — Implementation Phase

»

1 - GET STARTED

PROVIDER

TRAINING

TUA PROVIDER

AGREEMENT

TUA OWNER
APPLICATION

2 - ASSESSMENT

SCL PARTICIPATION
AGREEMENT —

ON-SITE BLDG

ASSESSMENT

If interval meter
VIRTUAL ENERGY
ASSESSMENT

- J

ASSET SCORE

DATA COLLECTION

3 - IMPLEMENTATION

PROVIDER /

OWNER SOW

SEATTLE

BUILDING TUNE-UP ACCELERATOR

PROVIDER REPORT [l
TO OWNER

TUA SUMMARY
REPORT TO OSE
INCENTIVE
PAYMENTS




IMPLEMENTATION: Options

A. BASIC TUNE-UP s Meet BTU
Required Actions \

B. TUNE-UP PLUS g TUA SUMMARY
+ Standard 5 REPORT
Capital ECMs
PSE CBTU

TUNE-UP +

C. BUILDING / Future Upgrades
RENEWAL

\ ALT. COMPLIANCE
Comprehensive ——> [URNIOROR]=

Building Upgrade 2020 OR 2021

>> SEATTLE
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A. BASIC TUNE-UP INCENTIVE Incentives

per SF

Cﬁﬁ Seattle City Light

O Up to $0.12* per SF

- $.03 per SF City Light incentive for on-site
Building Assessment

- $.09 per SF City Light incentive for Required

75,000 SF Building
. » Up to $9,000 Total
e $2,250 after

Actions
i assessment
O Complete all required corrective actions for .+ Upto $6,750 at
Seattle Building Tune-Ups & submit Summary ih______C_C_)_r_T)_p_l_e_ﬁC_)p _______________
Report
OPilot test of Virtual Energy Assessments
* Available for ~60 buildings w/ interval
meters *Incentive capped at 70% of tune-up costs

>> SEATTLE
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B. TUNE-UP PLUS INCENTIVE Incentives

per SF

Cﬁﬁ Seattle City Light

__________________________________________

0 Basic Tune-Up (Up to SO.12 per SF) 75 000 SF Building

O PLUS Capital ECMs (SCL or PSE) with + Upto $9,000 Total
' ' . » $2,250 after
incentives based on standard programs |

; assessment

e Lighting, HVAC, etc. ' » Upto $6,750 at
i completion™

* Advanced Rooftop Controller Rebate '+ ECM Example

e Standard SCL lighting
retrofit covers 40-70% |
of project cost |

* PSE incentives as applicable

*Incentives capped at 70% of tune-up costs

>> SEATTLE
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B. TUNE-UP PLUS — CBTU OPTION

* Building has significant heating and/or
cooling natural gas use?

PUGET
SOUND
ENERGY

 Does owner wish to pursue a more
comprehensive commissioning approach?

* Pre-approval by PSE & use of PSE approved
provider required.

PSE CBTU

. Discus§ first vyith PSE to see if gas use anc;l ASSESSMENT
potential savings qualifies — then work with AGREEMENT
City Light.

>> SEATTLE
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C. BUILDING RENEWAL — DEEPER SAVINGS

Resources for up to 25 participant buildings pursuing deeper
energy savings through building renewal at three levels of
project engagement.

* SPARK Analysis

* Technical Assistance for Goal
Setting/Lighting/Controls
Retrofit Evaluation/Envelope
upgrades

* Engineering Analyses

 SCL and PSE standard
incentives could apply for

deep retrofits INTEGRATED DESIGN LAB
JNIVERSITY of WASHINGTON W

Clg Coil ¥lv. -> 0.0
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IMPLEMENTATION: Options

A. BASIC TUNE-UP s Meet BTU
Required Actions \

B. TUNE-UP PLUS g TUA SUMMARY
+ Standard REPORT
Capital ECMs
PSE CBTU

TUNE-UP +

C. BUILDING / Future Upgrades
RENEWAL

\ ALT. COMPLIANCE
Comprehensive FORM TO OSE

Building Upgrade 2020 OR 2021

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR




IMPLEMENTATION: Accelerator Deliverables

v'Send complete TUA Summary Report to OSE by June
30, 2019 or sooner

v'Complete all utility deliverables needed for incentive
payments to building owner

v'Final Tune-Up incentive $ issued to Building Owner

v'Additional incentive S if enrolled in Tune-Up Plus or
Building Renewal

>> SEATTLE
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Accelerator M & V of Buildings

* About 10% of buildings will be asked w
to participate in Measurement and
Verification (M & V)

* Goalisto look at projected vs.
measured savings.

* May require one or more site visits to
set up & retrieve data loggers.

* Results will not impact utility
incentives or compliance.

>> SEATTLE
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Accelerator — Evaluation & Refinement

Program Final Report to DOE

Energy and GHG savings analysis for program impact

Pre and post tune-up energy use by fuel source (as available)
Effectiveness of Asset Score as an analytic tool

High level review of tune-up measures implemented
Qualitative assessment of what motivated owners — tools,
support, data, incentives.

Case Studies

Program Refinement and Scalability

>> SEATTLE
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Recommendation for establishing long-term owner assistance
and engagement
Recommendation to OSE for Building Tune-Ups Rule updates




Data Privacy

 All building data in public reports will be
anonymized or in aggregate groupings.

* Building owner, service provider names
and identifying project details will only
be used with permission.

* Personal information is subject to
Washington Public Records Act, and may
be subject to disclosure to a third-party
requestor.

>> SEATTLE
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Helpdesk Support from SBC

Help Desk Hotline
206-800-7211

Help Desk Email
accelerator@seattle.gov

cE SMART

i) BUILDINGS
C E N T E R A project of NEEC




* Financing options under consideration

e Service Provider agreement ASAP (if needed)

>> SEATTLE
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TUNE-UP ACCELERATOR
SUMMARY
REPORT DEMO

»
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15 Minute Break
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DOE Building Energy
Asset Score

PRESENTED BY:

Richard Fowler, PNNL \g/

Energy Asset Score Technical Support Pacific Northwest ENERGY
asset.score@pnnl.gov NATIONAL LABORATORY

buildingsenergyscore.energy.gov

Proudly Operated by Batiefie Since 1965



mailto:asset.score@pnnl.gov
https://buildingenergyscore.energy.gov/

»

Learning Objectives and Course Outline

Learning Objectives
 Awareness of the Asset Score tool

* Understand basics of data collection, tool navigation, data entry,
and score reports

* Insight into tool best practices
* Know where to go for help and additional resources

Course Qutline

l. Introduction to Asset Score
II. Data Collection

lll.  Using Asset Score: Entering Data and Generating Score
Reports

: a

ASSET SCORE

SEATTLE
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What is Building Energy Asset Score?

* Free web-based tool for
assessing the physical and
structural energy efficiency of
commercial and multifamily
residential buildings

e Evaluates building energy
“assets”: envelope and major
energy-related systems and
equipment

* |dentifies opportunities for
improvement

SUILDING ENERGY
ASSET SCORE
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What Does the Asset Score Tool Do?

BUILDING ENERGY

* Generates an energy asset score
and produces an asset score T —
report o R

Potential 7 T il T pe———
Score = -l -~

c 0 B
sore 0.0 sminge 24 /° =———

Score

10
Uses
LESS
Energy?

Uses
MORE
Energy

High-Efficiency

ASSET SCORE
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Asset Score Scale

Potential 7
Score -

Estimated » 40/
St 6.0 swings' 24%
1 2 3 4 5 6 7 8 1 0
Uses Uses
MORE LESS
Energy Energy?

High-Efﬁciency

Key components:

Shaded 10-point gradient represents a building's efficiency
Current Score

Potential Score

Estimated savings

o

ASSET SCORE
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Why was the Asset Score Tool Developed?

* Expand nationwide awareness of opportunities to invest in building
energy upgrades.

e Quick, easy to use tool to help guide energy improvement decisions
and investments.

* Not intended as a replacement for building energy usage
benchmarking or building energy audits, but a complimentary tool

* Help make your job easier and faster

* Thousands in savings identified to date by users such as NOAA,
Murphy & Miller, Inc., Missouri Department of Economic Development

o

ASSET SCORE
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Asset Score and the Tune-Up Accelerator Program

 Why is Asset Score a part of the Tune-Up
Accelerator Program?

 What will DOE/OSE do with the collected data?

SUILD RG Y
ASSET SCORE
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How Do | Score a Building?

Three Steps:
1. Collect Building Data During “Assessment” Phase
2. Enter Data into the Asset Score Tool
3. Generate an Asset Score Report

.......

—

o

ASSET SCORE
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Data Collection Method and Forms

Energy Efficiancy &

ENERGY roati e argy
e Perform a building walkthrough .

FIELDT THADED) GREEN AME FECEITED

S SR TELLOWY ARE fe Y
SECLESED I APPLICAELE

e Record data

Dt eodbeted by

miad, P

e Asset Score Data Collection Form: e —

HOW TO USE THIS DATA COLLECTEON FORM

a5 form i napraded i Faoi :n'nf\'.l.l" *\:u--o-' wnd TaOkE QL WA T G T of e EREy
”-II Srorng Toal hli-w-': ol e b e Lkt 1 —

Short form: minimum required data e S o) e e e s . e et e

2] Treate cne or more “biocks” io epreasnt the Cwilding v gromety and configuration ; and

fields necessary to generate an Asset R ————
Score; simple building and limited Pt s T

* in order 1o genenale & woore for @ Bulking. gl Fekly shaded n green are reguergsd.

knowledge of asset details PO —————

va bloks)

- op Gl N orded B
Pﬂ'r.ﬂl-lrncl"lmﬂblﬂ:l. '\A‘h-n-q:bﬂ.l h- “l'ﬂbl.li'i Mmm Tool quenes

& dacabase of Snegy-Eysiem Sonfperaton s and pEEoTance dats m e pulding FaraTaEE
basad o paie of consirustion and lscabon

Long form: all building shapes, mixed s
use types, complex HVAC systems, all
tool input fields

ASSET SCORE
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https://buildingenergyscore.energy.gov/resources

Data Collection Long Form

F'r;rl“ ﬂ.

* Complete electronically ENERGY e,

Bl g Energy Asset Score; Data Collection Long Form . Full inparr Mode

or print out and —
complete manually | =

* Organized to match the T
data entry steps in the I i i

Assal Beening Tool Tha Seoing Tosl mguired thi wier 1o

L
1] Erder tanc bwking isformaton ncuclr\q data regar=ing the bwiking 1 comatructos asssmbly oo
shylgnis M.cnn\ wals, oo 15 M TRy :.-1.1-111 THVAG, lighsing, haof waiss §psisms )

2] Treate cne or more “biocks” io epreasnt the Cwilding v gromety and configuration ; and

3] Assign assambly composests Bnd anangy Sysbens o bulding bleci|s)

* All fields shaded in green S

*  Inorder io genanals & koo for @ Buiking. g feldy shaded 0 oreen are ceguined.

are required S

* Fields shaded in yellow e

Adcitaznal guidancs Mgarding Al Soofs Npuls My b ound in the Al Soome Help e

are only required if TR
applicable

ASSET SCORE

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR



Data Collection Form - Required Fields

Required input fields for the following sections of the
Data Collection Form and the Asset Score Tool include:

SEATTLE

General Building Information: Year of completion; gross floor
area; location; building use type

Construction Properties (Envelope components): Roof, exterior
wall, and floor types; fenestration types and window to wall ratio

Lighting: Fixture and mounting types, lamp wattage and lamps
per fixture (to calculate lighting power density)

Heating and Cooling: Heating and cooling source, distribution
equipment type

Geometry: Building (“block”) footprint shape and dimensions,
number of floors, floor-to-floor/ceiling height, orientation

SUILDING ENERGY
ASSET SCORE

>> BUILDING TUNE-UP ACCELERATOR




Building Blocks

Graphical representations of your building’s footprint
and shape

Block 2

o

ASSET SCORE
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General Building Information

* Accounts for the age of the building, its size, location, and use
* Building use type

* Select from the 19 available use types

* Make note of the square feet for each use type

* For mixed-use buildings, choose up to 5 use types. Each use type
must be >2500 sq ft and >5% of the total building GFA

* See Use Type handout to compare to Tune-Up selections

Block 2

¢ Block 1

o

ASSET SCORE
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Construction Properties

Construction Properties
Wuhe 203504 COOds OF Ped 2009 # yOur &

 Physical characteristics of the P R
building envelope: roofs, floors, = ="==== e
walls, fenestration types —— —

, i |

* Thermal properties ST, R

o B S R v o | s ——

e Surface entries for walls and
windows

* Window to Wall Ratio: calculate
manually (continuous), or have
the tool calculate (discrete); may
use estimates

ASSET SCORE
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Lighting

* Asset Scoring Tool needs a lighting power density
(watts per square foot) value for each block

* Lighting fixture types and numbers, lamps and
wattage

 Total # of fixtures vs. % area served: percent
served is simpler and quicker in most situations

Occupancy
Total Number of % Area Controls

Fixtures Served ,
(yes/no)

a Compact Muorescent \Y

b Fluorescent T5 [

c Fluorescent T5 - High Qutput I ]
Fluorescent T8 [ [

Fixture Lighting type

Fluorescent T8 - High EMciency
Fluorescent T12

High-pressure sodium

Incandesceni™ 3|0‘;Eﬂ
LED

H'I?I"{:I..Iﬁ' WO

Metal halide [ :

=l=|la|=|®|&a

o

ASSET SCORE
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HVAC Systems

 HVAC System Types: helpful for data entry
and/or if additional details are unknown

* Heating and Cooling Sources: Complete
plant loop pages as necessary

* Equipment Details: Additional settings and
options may be configured for quantity,
capacity, efficiency

* Distribution Equipment (AHU vs. Zone
Equipment): Additional settings and options
may be configured for fan motors, controls,
etc.

* Enter closest match if equipment or system is
not listed, or see Users Guide or contact Help
Desk for advice

https://help.buildingenergyscore.com

o

ASSET SCORE

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR


https://help.buildingenergyscore.com/

Building Operations

Building Operations FIELDS SHADED GREEN ARE REQUIRED

L]
e Optional: Inputs are not
[} nformation about your building's operations can help infom the Scoring Tool's recommendations for energy efficiency

upgrades; however, this information will not be used to calculate your buiding's current asset score

used to calculate the =

Miscellaneous gas load

Total oceupants

° ° ’ Provide weighted average of full-time equivalent occupants. If this building includes use types not listed in the cument
u I I n S S S et C O re version of the tool, EXCLUDE occupants associated with_that porion of the building
Setpoint, heating “F

Setpoint, cooling °F

[ ] U S e d to i d e nt ify u pg ra d e ogs.;:?:;? ﬁﬁ«'f closing time (weekdays)

)
Opening _time - closing time (Saturday) ]
o . o ° Opening _time - cloging time (Sunday) [
opportunities, which are
Elevator Type ]
. . ° Buildings with fewer than & floors typically have hydraulic elevators. Hydraulic
Buildings with & or mare fioors typically hawve traction elevators. Traction
C0n5| ere In ge nera Ing Mumber of Elevators
Year of Manufacture

the potential score ST

e Operational and Equipment
Sizing Assumptions:

https://buildingenergyscore.energy.gov/assets/energy asset score assumptions.pdf

SUTLLITMN N

ASSET SCORE
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https://buildingenergyscore.energy.gov/assets/energy_asset_score_assumptions.pdf

How Do | Score a Building?

Three Steps:

2. Enter Data into the Asset Score Tool
3. Generate an Asset Score Report

SUILLITN MERISY
ASSET SCORE
>> SEATTLE
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Asset Score Tool

Create an account, register, log in:
https://buildingenergyscore.energy.gov

ror _ | Energy Efficiency &

WS DEFARTMEMN
E"ERGY Renewable Energy

Asset Score

Bullding Energy Asset Score » Asset Score Home
Log In 2]
Email

Password

Forgot your password? | Register

BUILD NERG Y
ASSET SCORE
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https://buildingenergyscore.energy.gov/

Create a Building

Quick Start Guide -- 6-Step Process

https://buildingenergyscore.energy.gov/assets/asset score quick start guide.pdf

Step 1: Input Basic Building Information

Step 2: Identify Building Use Types

Step 3: Create Inventory of Building Features

Step 4: Create a 3-D Image of the Building

Step 5: Assign Use Types and Components

Step 6: Score your Building and Review Asset Score Report

New Building

SUILLITN MERISY
ASSET SCORE
>> SEATTLE
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https://buildingenergyscore.energy.gov/assets/asset_score_quick_start_guide.pdf

Steps 1-3: Input Data

Step 1: Input Basic Building Information (optional: may
import from ESPM)

Step 2: Identify Building Use Types
Step 3: Create Inventory of Building Features

Mew Building @
Mew Roof [ ]

“Hoof Typs | Plams sslsct

.............

>> SEATTLE
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Step 4: Create a 3-D Image of the Building

New Block (7]

Name” Black 2

Humber of Floors®

Awg. Floor-o-Fleor Height” 120 n
Avg. Floor-to-Ceiling Height" 5.0 fi
Orientation’ il * frowm Marth

m H.-zhape L-shape  T.shape  U-shaps

Total Block Floor Area: 0 f7

Toggle block Change
snapping Zoom In camera angle
' . '
4 7 Q a <« Q
c Croah Block

t
Toggle block Zoom Out  Free moving Building face view
spacing guides camera direction options

o

ASSET SCORE
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Step 5: Assign Use Types and Components

* Drag and drop assets
onto blocks

* Click blocks to add
details for surfaces,
lighting, HVAC, water
heaters

Surface 3 Construction 7
Block 2 HVAC Systems
Narma®
Thermal Zome Layout
WaLL Wall 2
Parimeer Zone Depth
WINDDW S Window 1

Window |layout | ' Primary Heating/Cooling System

: a

ASSET SCORE
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Step 6: Score Building and Review Score Report

Example Building - Mi... [T}

Building Information

ABC Street
Chicago, IL 300308
I:Z 1

* Review inputs

 Select Score button

e Wait for Email notification

* My Buildings page status icons
* Download report

* Return to edit mode

* Duplicate buildings

>> SEATTLE
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Asset Score Report

e Review score results and report sections

* See score report and building upgrade guides for
details — available from the Resources page

Overall Building Score Upgrade Opportunities Structure and Systems Building Assets

COMMERCIAL BUILD OMMERCIAL BUILDING 2 COMMERCIAL BUILDING 3 COMMERCIAL BUILDING

ENERGY ASSET SCORE El'~.IERIfZ-‘-"|r ASS ET SCORE ENERGY ASSET SCORE ENERGY ASSET SCORE

) ENERGY —%ﬁr_ EEaTaiT R STeTR R R T aTee [ R EEIA i e EOSTITEESEATEATL () ENERGY SRR iR ey ENEREY
= ; T o

ASSET SCORE
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Creating Contacts and Sharing Buildings

Share buildings with contacts: New Search

Enter either the user's last name or email address:

* Add Contacts

e Share Buildings

Contact?

I“

ﬁ BUILDINGS ~ MANAGE ~ HELP ~

My Contacts

== Add Contacts

richard.fowler@pnnl.gov

Outgoing Requests Incoming Requests

No Requests Found
BUILDING ENERGY
AS Set SCO re Building(s) were successfully shared.

ﬁ BUILDINGS ~ MANAGE ~ HELP ~

Share Buildings
\

ID  Name State City Active Score  Simulation Date

3070 | Upload test 2 2565 |2017-03-09 11:57 PST _n
3071 | Upload test 3 3575 |2017-03-09 1157 PST _n

ASSET SCORE
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Using Asset Score with the Accelerator Program

e Share building entries with the Tune-

: |\ Seattle
m N
]%l?, ﬁ]csisbecfc?;ﬂg Program: see handout Gilb Office of Sustainability

, . _ & Environment
e Options for help with entering data:
contact Nicole Ballinger, Building Tune-
Up Accelerator Program Manager

BUILDING ENERGY

ASSET SCORE
UPGRADE OPPORTUNITIES
® W h e r-e to go fro m h e re ? Building Name: Example Building - Single Use Gross Floor Area: 100,000 ft
* Take action on recommended upgrades
* |dentify opportunities for deeper energy e e . e
savings analysis and goal setting e S

e Building Renewal - University of
Washington Integrated Design Lab

. nt

= Add variable frec
IN I EGRAI ED DESIGN LAB Hot Water Systems

Add s

w UNIVERSITY of WASHINGTON // YAT

ASSET SCORE
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New Asset Score tool feature: Audit Template

e Collect, store and report building energy audit data
* Includes fields present in an ASHRAE Level 2 audit

* Audit data report may be submitted to cities to BUILDING ENERGY
demonstrate audit completion (e.g. NYC and SF) AUDIT DATA REPORT
* Reportincludes calculated tables and charts —
outlining building energy use ol e
* Currently available by selecting el
BUILDING ENERGY iﬁiﬁﬁiﬁg@iﬁ;;Z;;;;;;;ji:?
AUDIT DATA REPORT T,
RGY SAVINGS OPPORTUNITIES i

S rummmncv m -gjn- nw
Butong Name City of Atlanta Exampie Busang

Annual Energy & Cost Savings PayBack with Incentives

JeTee—y Potad Cont Pout Eleaiitty ol OF 01 Messars  Potniid  Veanws W — " Your e oed
T o Demant | Savegs N ™~ v Paghas  (Fayhan
Moty Gt - - e o'
Ay .t ruea
S -

ASSET SCORE
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Additional Resources

* Resources page
https://buildingenergyscore.energy.gov/resources

* Asset Score Help Desk
https://help.buildingenergyscore.com/

* DOE FAQ page

https://energy.gov/eere/buildings/building-energy-asset-score-frequently-
asked-questions

e Handouts
* PNNL and OSE staff

o

ASSET SCORE
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https://buildingenergyscore.energy.gov/resources
https://help.buildingenergyscore.com/
https://energy.gov/eere/buildings/building-energy-asset-score-frequently-asked-questions

Conclusion

* Review objectives
* Thank youl!
* Questions?

o

ASSET SCORE
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ASSESSMENT: Asset Score Incentive Options

< e T nergy Efficiancy
A — $600 Incentive to Provider (o
Building Energy Asset Score: Data Collection Long Form . Full impur Mode

* Return completed PDF form to OSE no = =
later than 15 days after Assessment

* Provider sends invoice to OSE —
* Asset Score Report provided to you and e
Owner. S ——

B — $1,000 Incentive to Provider
* Enter data into online tool, run report & provide to Owner
» Share online report with Accelerator (see handout)
* Provider sends invoice to OSE

https://buildingenergyscore.energy.gov
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Diagnostic
Tool Lending
Library

Duane Lewellen
Tool Lending Library Director
Smart Buildings Center

7> \ Y ™ Seattl
EnergyTrust ENERGY350 '@MFMA Chapter

\ \ Seattle of Oregon
|I;\ Office of Sustainability

PUGET

& Environment
{@} SOUND (@T\) Seattle City Light T.

ENERGY




Tool Lending Library at the SBC

»

e

85 types of
diagnostic tools
Online reservation
system

Loan period up to 4
weeks

Local pickup or
shipping

Open 9am to 4pm FREE !!!
Tue., Wed., Thur.

SEATTLE
BUILDING TUNE-UP ACCELERATOR



Online Tool Reservation System

»

SEATTLE

c SMART

i) BUILDINGS
C ENTER A project of NEEC

ABOUT SBC TOOL LIBRARY USE OUR SPACE SMART + EFFICIENT SBC NEWS

Taking building energy
efficiency to the next level

EE is smart business and a key driver of economic prosperity for the Pacific
Northwest. At Smart Buildings Center we're exploring new energy data analytics
and visualization techniques to advance energy efficiency.

Our new Innovation Center is a place to meet, train and access sophisticated
tools from our Tool Lending Library.

INNOVATION CENTER TOOL LIBRARY SMART + EFFICIENT EE BENEFITS

H & @ [~

BUILDING TUNE-UP ACCELERATOR



Tool Delivery & Return

Pick up and return to the Smart Delivery and return via shipping
Buildings Center

Tuesday thru Thursday 9am-4pm

>> SEATTLE
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Tool Lending Policies

» CUSTOMER AGREEMENT
» NEEC is not liable for any damages arising out of use of the tools
» Agree to return tools in good working order and on time
» Agree to replace tool(s) if they are damaged or lost

» Power and flowmeters are not revenue grade and should not be used for utility
billing

» TOOL LENDING POLICY
» Tool availability on a first come, first served basis
» Tools can be reserved for future use
> Electric power meters must be installed by licensed, qualified electrician

> Infrared cameras and ultrasonic flow meters require certificate of insurance
prior to loan

>> SEATTLE
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Diagnostic Tool Packages

+
Tune Up Assessment Elements Diagnostic Approach Diagnostic Tool Application(s)
1. | Heating Ventilation, and Air Condition
Review HVAC equipment schedules (Including daily| Record start/stop operation of Electric motor logger
weekly, seasonal, day/night, occupied/unoccupied | supply fans, return fans, exhaust Electric contact logger
hours). fans pumps, chillers, and boilers Energy/Power logger

associated with HVAC equipment
and compare to occupancy

schedule(s)
b. | Review HVAC set points (including space Measure operating condition(s) and | Static Measurements:
temperatures, supply air temperatures, CO2, compare to setpoint: Vane Anemometer
boiler temperatures, chilled water temperatures, Thermal Anemometer
economizer changeover temperatures, and Hand-held Infrared Thermometer
building pressure). Digital Psychrometer

Digital Manometer

Logging:

Temp/Humidity/Light Logger

4-Channel Logger With Remote Sensors

WIFI Temp/Humidity logger

Carbon Dioxide meter with data logger

Desktop 1AQ logger

Carbon Monoxide logger

Differential pressure transmitter with data logger

>> SEATTLE
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Diagnostic Tool Applications

 HVAC

* Lighting

* Domestic Hot Water
* Water Use

>> SEATTLE
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Equipment Start/Stop Schedules

Application: Supply fans, return fans, exhaust fans, terminal unit
fans, boilers, chillers, circulation pumps

Diagnostic Approach: Log equipment operating schedule and
compare to building occupancy

L

Onset Hobo Motor
Logger

SENSITTY bMG‘OggE!' 4G

Dent Motor
Dent Elitepro XC Fluke 1730 Energy Maglogger

Energy logger Logger

>> SEATTLE
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Verity Set Points & Sequence of Operation

Application: Zone temperature, supply air temperature, boiler

supply water reset, chilled water reset, outside air temperature,
mixed air temperature, economizer high limit

Diagnostic Approach: Measure or log temperature conditions and
compare to set point

P u
Laser
Thermometer ( '
¢
o H080 o B

Temp/Humidity
logger

4-channel data
logger

Digital
psychrometer

- Wifi Temp Logger
Thermal

Anenometer

>> SEATTLE
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Sensor Calibration

Application: Temperature sensors, humidity sensors, air/water flow
sensors, CO2 sensors, CO sensors

Diagnostic Approach: Measure condition and compare to sensor
output

Fluke 975 Thermal ‘& \

Anenometer Vaisala MI70 Pv
Temp/Humidity/CO2 meter i

GE Ultrasonic Flow

Meter Onicon Insertion

Flow Meter

—
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Airflow & Ventilation Measurements

Application: Supply/exhaust/return air cfm, outside air cfm, CO2
levels, building pressure, duct pressure

Diagnostic Approach: Measure airflow or pressurization and
compare to desired condition

Thermal
Anenometer
| [
TSI Vane
Anenometer
c0o2
Dwyer Digital E Measurement &
Manometer e Differential Logging
- — Pressure Logging
‘_——r

Flow Hood
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Lighting Levels & Controls

Application: Evaluate light levels and automatic control systems

Diagnostic Approach: Measure light levels and compare to

standards, verify correct operation of occupancy and daylighting
Sensors

-

L
mrow .

Light Meter - !
Fluorescent Light Meter - LED Ballast Checker &

Light Level Logger

Light & Occupancy
Logger
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Domestic Hot Water Applications

Application: Verify hot water temperature and proper operation of
recirculation system controls

Diagnostic Approach: Measure hot water temperature. Verify
schedules for recirculating systems

Motor logger

Laser
Thermometer

4-channel logger with
external sensors

>> SEATTLE
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Water Usage Applications

Application: Verify irrigation sensors are calibrated, calibrate
conductivity controller sensors, verify water feature schedules

Diagnostic Approach: Measure and calibrate sensors, log water
feature pump operation

% } ’ ﬂ
; OB rowe caicf loggm I il
v n

Motor logger

.....

- »)

Conductivity Meter Electrical multi-meter
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QUESTIONS 7

KnowYourTools
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Observation & Data-Driven
Building Re-Tuning Training
for Seattle Buildings

PRESENTED BY:

Supported by: -
Duane Lewellen V
Smart Buildings Center Pacific Northwest

MNATIONAL LABORATORY
Proudly Operated by Ballelle Since 1965



Goals for this portion of training

* Review building Re-tuning best
practices for non-BAS and BAS
applications

* Discuss applicability to buildings in
the City of Seattle
* as requirement for buildings >50K SF

* encouraging re-tuning as a best
practice in buildings <50K SF

* Provide opportunities for attendees
to ask questions and get clarification
on the re-tuning process and the
SBTU requirement
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Life Cycle of Retro-Commissioning/Re-Tuning

Typical commercial building behavior over time

/

c

o

.;

o

€

=

(7,]

c

(o)

o

>

20 . . . .

o Periodic Re-tuning Continuous Re-tuning
L Ensures Persistence Maximizes Persistence

Time
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o

Re-tuning

SEATTLE
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Summary of Meta-Data Results Relevant to Small- and Medium-
Size Buildings without Building Automation Systems

Primary School
Supermarket

Small Office
Medium Office
Strip Mall
StandAlone Retail

EEMO01: Re-calibrate Faulty Sensors 1% 1%
9% 12%

EEMO5: Supply Air Temperature Reset

EEMO7: Exhaust Fan Control 2%

EEMO08: Static Pressure Reset
EEM14: Hot Water Temperature Reset

EEM15: Minimum VAV Terminal Box Damper
Flow Reductions

11% 13%
10% 12%
EEM28: Optimal Stop 1% 2%

>> SEATTLE
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Summary of Meta-Data Results Relevant to Large Buildings with
Building Automation System

Large Office

Large Hotel

Secondary
School

EEMO1: Re-calibrate Faulty Sensors

EEMO7: Exhaust Fan Control

EEM10: Chilled Water Differential Pressure Reset
EEM11: Chilled Water Temperature Reset
EEM13: Hot Water Differential Pressure Reset
EEM14: Hot Water Temperature Reset

EEM28: Optimal Stop

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR



Data-driven Re-tuning

* Approach: use the building’s
building automation system
(BAS) to identify and correct
building operational problems
that lead to energy waste

* For buildings with BAS

* Typically 50,000 square feet or more

* Front-end data drives re-tuning
process
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Common Re-tuning Measures:

PNNL Meta Analysis of 100 Buildings

No discharge temperature reset

No static pressure reset

Lack proper schedule for exhaust fans during warm-up
Lack proper schedule for AHUs & lack schedules for fans
No chilled water temperature reset

Lack occupancy based controls for common areas

No Chilled water differential pressure reset

No hot water temperature reset

Improper mininum outdoor air setting during warm-up
Faulty sensors

No photo sensors or improper location

Improper dead bands

Improper heating/cooling set points

No night set backs

Lack automatic lighting controls

No hot water differential pressure reset

0% 20% 40% 60% 80%
Building [%]
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Building Tune-Up Focus Areas With BAS

= Occupancy Scheduling

= AHU Discharge Air Temperature Control

= AHU Discharge Air Static Pressure Control
= AHU Heating and Cooling Control

= AHU Outdoor Air Operation

= AHU Economizer Operation

= Zone Conditioning

= Heating Plant

= Cooling Plant

= Meter Profiles
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Observation-Driven Building Re-tuning Training: Definition

Building re-tuning is a systematic process to identify and
correct no/low cost operational problems that lead to

energy waste

*  Many of the recommendations for efficiency improvements
will be prescriptive
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Observation-Driven Building Re-tuning Training: Approach

It will use a four step approach

1. Initial data collection phase: Collection
of information about the building

2. Investigation phase: Building walk
down to identify and characterize the
building operations

3. Implementation phase: Application of
prescriptive re-tuning measures

4. Documentation phase: Reporting of
measures implemented and calculation
of energy savings
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Initial Building Data Collection

Tune Up Accelerator Summary Report
A. General building information
B. Tune up specialist credentials
C. Building characteristics
D. Benchmarking validation

E. Utility billing analysis

SEATTLE
BUILDING TUNE-UP ACCELERATOR

A B C o] E F G H
1 Tune-Up Accelerator Summary Report
2 A. GENERAL BUILDING INFORMATION
4
5 BUILDING
] Al Name
7 | |
B A2 Address
J - — A IFnotfiled in, pleaze contact 4
10 A3. City of Seattle Building ID ‘/ CCCCCCCCCC e.gov with
i1
12 Ag. Portfolio M Building ID accelerator(ti)psI::tstle:goo:lici::h
13 the building address & name.
14
15 OWNER
16 Asg. First name AB. Last name
17 | | |
18 A7. Company/Organizatien/LLC
19 |
20 AB. City Ag. State
21 | || |
22 Axp. Zip Code
23 [ |
24 A11. Email
5 |
26 Aaz. Phone
7 |
28
29 MANAGER/OWNER REPRESENTATIVE (or insert "Same as above")
50 A13. First name A1 Lastname
31 || |
532 Aas. If not owner, role with building (e.g. property - facility - etc)
33 |
34 A16. Company/Organizatien/LLC
35 [ |
36 A17. City A1B. State
37 | | | |
38 Ag. Zip Code
39 [ |
40 Az0. Email
4 [
42 Az1. Phone
43 [
a4
45
46 Next page >
47
48

» | Instructions | A. General Building Info | B. Tune-Up Specialist Info | T

Readv




Basic Building Information Resources...

* Size, age and type of building
* As-built and construction documents

O&M Manuals, Sequence of Operations (SOO)

Types of equipment, recent repairs

Equipment maintenance schedules

Review logs (e.g. tenant complaints, etc.)

Construction or changes to the building

Building occupancy/equipment schedules

Use/mission of the building

Meter data (Utility for Electric, Gas, Qil, etc...)
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Portfolio Manager Data Export

MyPortfolio Sharing Reporting  Recognition
1234 Broadway St o Eﬁtgep'féﬁ_'% t&;ﬂolvfw ENERGY STAR Score (1-
1234 Broadway St, Seattle, WA 98112 | Map It T Certification —
Porifolio Manager Property 1D: 3859346 Current Score: 93
Year Built: 1984
/ Edit Baseline Score: 96
Summary ! Details Energy Water Waste & Materials Goals Design

Property Profile (Changes coming Fall 2017) SRR e # Change Time Period ‘

Nov 2012 iFnerow & Dec 2013 & —

This section will be deleted in the Fall of 2017, except Metric
for the property photos which will remain. More
information. . .
ENER Sharing this Property
Create Profile
Sourct
2 People Have Access to this Property
Site E/
- — - . reen Energ' Name «  Permissions 2  Action
Brittany Price -
(esbworkshop123) Property Data Administrator | | want to... v |
;Uy%e;t:wﬂd S Exchange Data | | want to ¥ |
(ESIOPERATOR) Shared by BErittany Price

£5 Copy Property 1@’ Transfer Ownership 4 Download Property to Excel
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Utility Billing Analysis

A B C D E

E. BILLING ANALYSIS

WATER
1 . A n n u a I Wate r u S e Review and evaluate water billing data for the previous 2 calendar years to identify indications of potential water leaks.

Plot monthly water usage to determine if water use over time has varied significantly without explanation.

[ R SRR VIR N

6
1
2 . I rrigation Water use 8 E1. How much water does this building use annually?
9 CCF
10 E2. How much water is used for irrigation annually (if known)?

3 . Se a SO n a I Wate r u Se i; E3. Examine and explain any seasonality in water usage.
variation 6 eneray

Review monthly energy usage patterns. Plot and evaluate monthly energy usage to identify anomalies and to identify

seasonal patterns that indicate heating and cooling loads.

17
18
4' IVI o nth |y e n e rgy use 19 E4. Approximately what percentage of energy use is space heating (last 12 months)?
I —
p atte r n S 21 Es. Approximately what percentage of energy use is space cooling (last 12 months)?
1 —
23 E6. How did you calculate the above percentages for space heating and space cooling?
24 For example, possible derivations of energy
- 25 use include:
—estimation based on typical end use
5 . An n u a I heatl ng & ;g proportions and huildit:;annual use;

—simple graph of billing data to determine

M 28 seasonality and estimate baseload and
cooling energy use =
30 --existing energy model of the building;
—regression analysis of billing data;

31 —submetering of building end uses;
32 —-other industry approved method
33

aa
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Utility Billing Analysis - Cooling

Base & Seasonal Loads - Cooling

Electricity Consumption

Air
Conditioning

Base
Load

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
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Utility Billing Analysis - Heating

Base & Seasonal Loads - Heating

60000

50000

40000

Energy Consumption (kWh)

20000

10000

Headquarter Energy Consumption
Baseyear 2000

30000 -

Jan

Feb Mar Apr May Jun Jul Aug Sep

Oct

Nov

Dec

SEATTLE

BUILDING TUNE-UP ACCELERATOR

Heating

1 Base load



Small/Medium-Sized Building Re-tuning Training:

Major Focus Areas

1. Heating, Ventilation and Air-Conditioning Systems and

Controls
2. Lighting System and Controls L ,
3. Domestic Hot Water ;

4. Water Use

5. Building Envelope
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Observation-Driven Building Re-tuning Training:

Basic Energy Management Principles

* Ifyou don’t need it, turn it off
* Ifyou don’t need it at full power, turn it down

*  Make “smart” energy decisions when adjusting
systems to the real building needs

* Save energy without negatively impacting the
comfort of the occupants
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Building Walk Down: Investigation Phase

* This is the second step in the building re-
tuning process — the Investigation Phase

* Information collected in this step is used
to identify the operational problems and

energy saving opportunities that are fed

into the plan for implementation of re-
tuning measures
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Reminder: Sample Size Tune-up Mandate

* In buildings where there are multiple pieces of
similar equipment, the City’s mandate requires:

* Minimum sample size of at 12%

* But no fewer than a sample size of 10 for buildings
<100,000 sf and no fewer than 20 for buildings
>=100,000 sf

= g

Hydronic Heat Pumps VAV Terminal Units
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Building Walk Down: Guidance

* While walking down to investigate the
building’s condition and operations, be vigilant,
use your senses — look, listen, smell and touch

(be careful!) “You can
observe a lot by
just watching.”

* |f possible, perform the walk down during both
occupied hours and unoccupied hours

—Yogi Berra

* A lot of energy waste typically occurs during
unoccupied periods and holidays

* Walk down at least once during the heating
season and the cooling season

* Log all information on the log sheets — this will
help you calculate energy savings
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Building Walk Down: Tools to Carry

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR




Building Walk Down: HVAC Systems and Controls

HVAC

7 HVAC HVAC Systems
Systems and .
Economizers

Controls
‘ Distribution systems
Pumps
Thermostats

Seattle Building
Tune-Ups Rule:
Table 1: 1.a-g & 1.
Table 2: 1.a-c & 1.e

Tab G on Report
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11 HVAC Assessment Elements —Directors Rule Table 1 (Tab G

on Tune-Up Accelerator Summary Form)

1. Equipment scheduling

2. Review setpoints

3. Review reset schedules and setpoints

4. Review optimum start/stop if applicable
5. Sensor calibration (critical sensors)

6. Controls functional testing

7. Simultaneous heating and cooling

8. Air balance issues
9. Ventilation
10. Identify any “rogue” temperature zones on multi-zone systems

11. Recommended maintenance, cleaning and repair
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HVAC Equipment Scheduling

* Small/medium-sized commercial buildings
typically lack central controls

* Typically have wall mounted thermostats to
control both heating and cooling systems

* While surveying the thermostats and their
capabilities, check:

— Type of thermostat?

— Mechanical or digital?
— If digital, is it programmable?

— If mechanical, replacing it with a programmable
digital thermostat will save energy;, if it is
properly programmed
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Occupancy Scheduling: Set back for Unoccupied Hours?

Duct static pressure

2.0
1.8
= W W A/
PE; - |
B 1.2
= 1.0
2 08 Bad Operation: No night setback for office building
g 0.6
Q.
© 04
= 02
w
0.0
= = = = = = = = = = = =
< < . a. < < Q. a. <C <C & a.
o o o o o o o o o o o D)
S S S S S S S - S — S —
o~y o oy (=] o~ (<= o~ o o~ o o~ [Z=]
- o~ - o~y - o e o - - g -
N o~ N N Lo N o N -1 N - N
& = a = o = = = o = = =
S = 3 = e -y = Y e £ =] e -
S = S = E = = = > = b 2
= = = = = = 2 = 2 =

During unoccupied hours, the system should be set back so that the system does not
continue to operate

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR




Equipment Scheduling — BAS Trend Data

Pump On/Off Status

=
|

Use BAS trend data or

data logger to verify €
start/stop scheduling *ﬂ'
of fans and pumps ﬂlof
o
E
o5
7]
0 — @ @ e e o e - o

Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon
Date
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Building Walk Down:

HVAC System Controls — Thermostats Optimal Start

* Optimal Start (OS) is a feature that can save energy over traditional
scheduling programs

* Most schedules are configured to start the HVAC system at the time it
would take to heat or cool the space under worst case conditions

* OS will automatically “learn” over time, the optimum time to start the
HVAC system to bring space temperatures within 1 to 2°F of occupied
requirements at the start of the occupied time period

Potential Savings

Normal Start Time Early Vacancy Time
= 7:45 AM =5:30 PM

2am 4am 6am 8am 10am 12pm 2pm 4pm 6pm 8pm 10pm
SCHEDULED OCCUPANCY

>> SEATTLE
BUILDING TUNE-UP ACCELERATOR

Early Start Time
= 5AM




Review Setpoints

Zone temperatures
Discharge air temperature
Discharge air pressure
Minimum OA
HW & CHW supply
Condenser water supply
Differential pump pressure
Economizer changeover
OA lockouts

. Miscellaneous equipment such
as exhaust and process driven
systems (elevator machine
rooms, data rooms, garage
exhaust, etc..)

O NOUEWNPE

=
o

Set or adjust to optimize function and
energy efficiency — Use your judgement!
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Review Reset Schedules & Setpoints

190  — . P
1. HW loop temperature Boiler return temp comparison
2. CHW loop temperature
3. HW loop differential 170 —— Condensing boiler
pressure g —— Conventional boiler
4. CHW loop differential Y 150
pressure - : \_
< Noncondensing mode
3
@ 130 T
E —
.6 "\\‘
110 S -
Condensing mode \\.\\
90 - —————— —_— '
45-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65
Outdoor temp

Set or adjust to optimize function and energy efficiency — Use your
judgement!
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Sensor Calibration

Check sensor error for critical sensors

1. Outside air temperature

Discharge air temperature

3. HW loop supply & return
temperature

4. CHW loop supply and return
temperature

5. CO2 sensors

6. Condenser water supply and return
temperature

N

Identify where sensors should be replaced. Adjust or recommend
replacement as required.
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HVAC Controls Functional Testing

Relief-air

Damper
R Return Legend

Air @ = Temp. Sensor

§ = Humidity Sensar Functionally test all
2 x [ = RTU Equipment ]
I Coiuniand modes of operation
Ret -air D .
Outdocear?;ir:' g:m:::'per y OCCU pled-
Outdoor Air AN Supply Air * Unoccu p1 ed
? q * Warm-up
61’ e Qver-ride
Space  Others...

System Controller

Adjust control sequences as appropriate for current facility requirements
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Simultaneous Heating & Cooling

Open Office on Upper Level — VAV’s serving same open area operating in both heating/cooling
. 7 1

&

Review HVAC control

sequences for unintended

instances of heating and

cooling

* IR images of coils

e Cooling with perimeter
heat

* 4-pipe fan-coils

* Large open spaces with
multiple HVAC systems

* Heat/cool lockouts

Perimeter Zone

Duct blank-off separating
zones (designed to look

continuous)

Adjust HVAC control sequences to reduce or eliminate any unintended or
inappropriate simultaneous heating & cooling
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Zone Conditioning: Continuous Reheat and No Schedule

—Zone Temprature Heating Valve
sm——Occupancy Command

100

80

-_—— e -

\maﬁ._———’-‘“—'\fs‘—_—-—-nﬁ—w-— —

60

40

Occupancy Comand

20

Reheat Valve (%) & Zone temp (degree F)

5/2 5/3 5/4
TIME

e Zone occupancy schedule — missing?
* Reheat valve is active all the time (during unoccupied (night) periods)
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Air Balance Issues

COMMON PROBLEMS CAUSED BY AN UNBALANCED HVAC SYSTEM

AIC Condensation
SYSTEM O dripping from EF
diffusers MUA
l 1
Negative 2 ; . ]
building @ @ Leakage
pressure from units Smoke loss

Angry
]
\' * 7 customers

Hot/Cold spots
in dining room

at hood

Draft at | High I
front velocity "]  Hot
door at pass-
I through cl?r?ek
l T I

Note any indications of significant air balancing issues.
Voluntary: Recommend re-balancing where significant efficiency or comfort

improvements can be achieved
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Excessive Ventilation Rates

Example trend of MAT, SAT, OAT, RAT & OSA Damper Position

3

a5 4

B0 Pttty A in b e i S b e e i e

-
o~

PPN PPm—y

-~
o

Temperature (°F)
3 a

Damper Po=iton

ooooooo

EEEEEEREEERERE

-

1700

15:00

180
"0

-

Time
= NAT o~ SAT =9~ OAT ~~RAT == Darapor

Identify any indications of excessive ventilation rates.
Voluntary: Recommend an analysis of the ventilation system if warranted.
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Occupancy Scheduling: Outdoor Air Damper during

Unoccupied Hours

OAT OAD
80 - 80
70 Bad Operation: Damper at minimum position lettingin | 70
cold air during unoccupied hours
60 - 60
TEy -
2 50 . - 50 @
@ Outdoor-airtemperature 3-
=
o
Q
£ 30 - 30 <
kS =
20 - 20
10 = - 10
Outdoor-airdamper position signal
0 0
= = = = = = = = = = = =
=< < =< << < =T a a o o o o
o = o o o o o o o o o o
= S S S = = = - S S S =
N N - (<] (= =] o oy oy - (=] (= =] o
= s s o o 2 20 e 5] o o o5
o o o~ oy o o o o~ o™ o™ o™~ o
N — = = — N N — = — — b
E & & & ® = % & & 8 = B
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— = — —

The outdoor-air damper should not open up during morning warm-up/cool-down
(unless the weather is appropriate for economizing), and then it should open 30 minutes
prior occupancy to flush the building. It should close at the end of the occupied time,
and stay closed overnight.
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Multi-zone Systems

Server Rooms Served by Central HVAC

24/7 dispatch center in an office building

Identify zones that may be dominating multi-zone system operations.
Voluntary: Recommend solutions to isolate these zones.
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HVAC Maintenance, Cleaning & Repair

What to look for:

* Dirty filters, ducting, grilles, coils

*  Missing or damaged panels/access doors or seals '
g s€a P / Jammed/Frozen

* Missing or damaged mechanical items (fan Dampr

motors/blades/belts, pulleys)

*  Missing or damaged duct and pipe insulation

Stuck HVAC dampers Disconnected
Damper

*  Equipment at the end of its service life

Three Required Actions: Clean or replace filters, repair damaged
equipment, repair/adjust faulty dampers. Can make other
voluntary recommendations.

M |

Wired poorly
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Building Walk Down: Lighting

Lighting

* Interior Lighting
Systems and Controls
Exterior Lighting
Systems and Controls

h
Lighting

~_ systems and
- Controls

Seattle Building
Tune-Ups Rule:
Table 1: 2.a-c
Table 2: 2.a

Tab H on Report
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Lighting Levels

* Spot check lighting levels by use type

— Voluntary: Recommend areas where the lighting
power density could be reduced
Recommended lllumination

Foot Candles (FC)

Activity Space Types

(lux)
Public areas \A{Ith dark Parking garage 20 - 50 7.5
surroundings
Simple orlenjca.tlon for Lobbies, stgrage 50 - 100 5-10
short visits areas, corridors
Working areas where Waiting areas
visual tasks are only ! I. g . ’ 50-150 5-15
) auditoriums
occasionally performed
Easy Office Work, Classes Certain offices and 200-300 20-30
classrooms
Normal Office Work, PC
Worlf, Study Library, Certain offlces,. 350-500 35-50
Groceries, Show Rooms, classrooms, libraries
Laboratories
Supermarkets,
Retail Mechanical 300-800 30-80
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Automatic Lighting Controls

* Verify occupancy/vacancy sensors working
correctly (sampling OK) e

* Identify areas that could benefit from occupancy
sensor or daylight harvesting

S

_ o ' light/occupancy logger
* Verify exterior lighting controls function correctly

TLL

= Light

= Occupancy

¥ Host Calibration
® Host Connected
O Stopped

X End Of File

[N N U

T T T T T T T T T T T T T T 1
01725 01730 0z2/n4
01/25/17 12:00:00 Al GWT-08.00

02/m80
02/08/17 12:00:00 A\ GMT-08:00
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Lighting Control Schedules

* Verify lighting on/off schedules
match occupancy. Set or adjust
as appropriate.
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Stand-alone control or BAS
interface?

Correct time and day?
Overrides?
Override length?

All lights controlled?

Lighting control panel




Lighting Maintenance

* ldentify inefficient lighting equipment and recommend
replacement if appropriate (voluntary)

— Incandescent or metal halide fixtures
— T12 fluorescent fixtures
— Magnetic ballasts

— Replace 32-watt T8 lamps with 28 or 25-watt T8 lamps

{

L)

T-12 lighting Ballast checker Replace 32-watt T8 lamps
with 28 or 25-watt lamps
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Building Walk Down: Domestic Hot Water Systems

Water temperature
Recirculation pumps
Piping Insulation

Seattle Building
Tune-Ups Rule:
Table 1: 3.a-b

Hot | Table 2: 1.d

.f. Water D
|‘ :// Tab | on Report
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Domestic Hot Water Systems

* Measure hot water supply temperature
— Adjust setpoint for occupancy and use if
appropriate
— NOTE: Seattle Plumbing Code 407.3 maximum hot
water temperature to public lavatories is 120F
* Review circulation pump controls
— Set or adjust as appropriate
— No controls, Integral control or BAS?

S — d
— [l
. [] L
7 »
=
) p K 2
? X i -
e a Ay
4 o
2 Eh TN

No control
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Building Walk Down: Water Usage

Cooling
Towers
Irrigation
Fixtures

Seattle Building
Tune-Ups Rule:
Table 1: 4.a-d
Table 2: 3.a-e

Tab J on Report
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Water Usage — Cooling Towers

* Verify conductivity meter
used to control blowdown
is calibrated and
functioning properly
(required)

— Measure sump conductivity
— Calibrate water treatment

controller
— Leaky blowdown valves

Evaporation and Drift

l

* Recommend repair if
required (voluntary)

pH Comp!nsated ORP
instead
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Water Usage — Maintenance, Cleaning & Repair

Effect of Cycles of Concentration on
* Evaluate cooling towers for water Makeup Requirements

leaks and excess water consumption
— Repair or adjust as appropriate for g 1
standard or regular maintenance actions
(required)
— Recommend repairs if scope more than
standard maintenance (voluntary)

Cycles of Concentration (COC) is the ratio Delta T =30F

of the maximum sump conductivity (or
Total Dissolved Solids TDS) to the
makeup water conductivity/TDS

Y Delta T=20F

DetaT=10F

Makeup Requirements (% ofCirculation Rate)

0 1 2 3 4 3 6 7 8 9 10
Cycles of Concentration
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Water Usage — Irrigation Systems

* Irrigated area >500 ft2

— Review irrigation schedule for improvements
(voluntary)

* Verify irrigation sensors are functioning
properly (required)
— Locate rain sensor. Override irrigation zone you
can see and activate sensor

— Test continuity
— Adjust, calibrate or repair/replace as required
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Water Usage — Water Features

* Review water feature schedules (required)
— Set to shut-down during night time or unoccupied periods where appropriate
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Water Usage — Maintenance, Cleaning & Repair

* Check irrigation system for leaks, overspray,
broken heads, plugged nozzles or other

operational problems (required)
— Adjust and repair as appropriate
— Recommend repair if scope of work more than
routine maintenance (voluntary)
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Water Usage — Maintenance, Cleaning & Repair

* Check hands free sensor-activated plumbing

fixtures for proper operation (voluntary)
— Recommend repair if scope of work more than routine
maintenance (voluntary)

* Check water flow rate for fixtures (voluntary)
— Recommend low-flow fixture or aerator replacement
if appropriate
— 2015 Seattle Plumbing Code Maximum Water
Consumption
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0.25 GPM metered public faucets
0.5 GPM public lavatories

2.2 GPM private lavatories

2.5 GPM kitchen faucet

2.5 GPM shower head




Building Walk Down: Envelope

* Walk outside & inside

* Doors

*  Windows

* Openings

* Shades

* Exterior Plug Loads

* Insulation

*  Roof

e Attic and Crawl Spaces

* Seal un-used penetrations
in envelope (piping, duct
work, etc.)

%uilding

Seattle Building
Envelope LU Tune-Ups Rule:
. 2 Table 2: 4.3,4.b,4.c

Tab K on Report
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Building Envelope Walk Down:

Doors and Windows

Focus on the exterior conditions
of the building

Door and window type:
* Are the windows operable?

* Are the windows single, double or

triple pane?

* Are any windows and outside doors open
during the walk down?

* If windows and doors are open, this could
indicate a problem related to heating, cooling
or ventilation

SEATTLE
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Building Envelope: Maintenance, Cleaning, Repair

Check for unsealed penetrations
that allow for entry of air or water

* Check for missing weather-stripping
at doors & windows

* Check elevator shaft dampers- stuck
open or leaky

* ldentify uninsulated attic areas or
insulation damage

* ldentify any significant duct leakage
(disconnected ducting or holes)

Recommend repairs if scope of work is
more than standard maintenance

SEATTLE

BUILDING TUNE-UP ACCELERATOR

Gaps under doorways
[

Failed roof insulation




>> SEATTLE
BUILDING TUNE-UP ACCELERATOR




>> SEATTLE
BUILDING TUNE-UP ACCELERATOR

Building Renewal:
A Roadmap to Deeper Savings

PRESENTED BY:
Christopher Meek, AlA, IES
Integrated Design Lab

Associate Professor and Director

Uni ity of Washingt
niversity of Washington INTEGRATED DESIGN LAB

Department of Architecture
UNIVERSITY of WASHINGTON // W

cmeek@uw.edu w
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CENTER FOR INTEGRATED DESIGN INTEGRATED DESIGN LAB DISCOVERY COMMONS PUBLICATIONS PROJECTS NEWS PEOPLE CONTACT Q

= HINTEGRATED DESIGN LAB

UNIVERSITY of WASHINGTON // W

.‘” ‘ m‘m\ onfere e
”HH “ Posted: Monday, September 12, 2016

Technical Assistance

182

UW Integrated Design Lab /// Puget Sound // 1501 E Madison St, Suite 200 Seattle, WA 98122 /// 206.616.6566 /// Contact /// W /// Givingtothe IDL




AGENDA

TIME TOPICS

10 Minutes What is Building Renewal?

15 Minutes Opportunities and Technical Approach
10 Minutes Resources

10 Minutes SPARK Tool Intro and Demo

5 Minutes Timeline and Contacts

10 Minutes Q&A
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How does Building Renewal fit into the TUA?

A. BASIC TUNE-UP s Meets BTU
Required Actions \

B. TUNE-UP PLUS g TUA SUMMARY
+ Standard REPORT
Capital ECMs
PSE CBTU

TUNE-UP +

C. BUILDING / Future Upgrades
RENEWAL

\ ALT. COMPLIANCE
Comprehensive FORM TO OSE

Building Upgrade 2020 OR 2021

>> SEATTLE
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What is Building Renewal?

“A customized technical approach for building
modernization that significantly improves a building’s
energy performance, revitalizes its market or

operational position, and increases asset value.”

>> SEATTLE
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What is Building Renewal?

Adds Value Beyond Energy Savings:

“Core Investment Duration”
* Investments can be aligned with 30 /
the existing building life cycle to /

A
\

Y
I 3

build upon and reinforce each

other /

* Integrated measure package

Building Repositioning

ClassAorB

- .

mapped out across a multi-year

ClassBorC

investment horizon to improve

asset value \ . .
epreciation Lurve —

“cost of doing nothing”
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What is Building Renewal?

Increases asset value/economic performance

GREEN DATABASE:

973 EHEHG"I"
3 ILDIHGS

(o)
- r//' '}'ﬁﬁ
G i

? BUILDINGS | MILLION

I =7 R STAA 80%

_“u—l'
I
e,

OCCUPANCY RATES DIRECT RENTAL RATES SALES PRICE/SQUARE FOOT

i, costar. comiuploadedFiles/ParinersToSlar-Green-Study. pd
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Opportunities: Leverage Points for BR

* Significant capital investments planned

* Major equipment at or near end-of-service life
 Building significantly under-performing the market

* Anticipated change of use

* New major tenant

* Planned future envelope/roof repairs or replacement
e Outdated systems (e.g. Lighting, HVAC)

e Considering aesthetic upgrade

* Energy use significantly higher than peer buildings

>> SEATTLE
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What is Building Renewal?

The whole is greater than the sum of its parts...

Context Analysis
* Cost - market
influence

Tools and Data
to find synergies

Integrated design synthesizes

Use
CLIMATE
resources

\\\\\\\\

Climate, use’ Ioads and Systems design process

resulting in a more comfortable

* Structural

Analysis of

and productive interior

. léﬁlechainul:al ' Design c°3;':°’ ownerl/user needs
« Electrica + Programming
« Lighting efficient schedules & 1 . Establish

« Acoustic SYSTEMS
« Civil

* Cost estimates =

environment, and a building

construction
' budget

that is significantly more

energy-efficient. -~
ing design to .
A create small
LOADS

Building &
site design
« Cost estimates
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What is Building Renewal?

ldentify Key Improvement Opportunities

IMP igory Measure Description
EUI

0&M 1 |Low cost
O&M 2 Medium cost

In tegra ted Measure PaCkages O&M /8§m 3 gg:aﬁ?[:sé Conservation Manager
[Envelope 5 Wall Insulation

. . [Envelope 6  [New windows
pro Vlde a S UI te Of targetEd en ergy E N VE LO P E —_’_—’_—’_—‘_ Ei;\lrg:ge g Eggegzsu‘cé:::ngmpmved Light Sources)

. . . —— |iahing 10 Comprenensive Lighting Gontro
efficiency measures that align HGHTING T — 0 T

Plug Loads 12 |[Occupancy Sensor Controls
: : e PLUGLOADST EsSamm u et
investments in the building with P PVAC |1+ ot ek i Rt

B U I LD I N G H VAC e Buiilding HVAC 16 |New Advanced VAV System
Building HVAC 17 |New De-coupled DOAS System
deeper enerqv Savinqs goals Building HVAC 18 |New Heat Pumps
. Plant 19 [New Chiller Plant
P I_A N T H VAC Plant 20 |Retrofit Chiller Plant
Plant 21 |[New Condensing Boilers
Plant 22 ariable Flow Pumping Retrofit (Chiller Plant)
HVAC CO N TRO LS Plant 23 |Variable Flow Pumping Retrofit (Boiler Plant)
\ Plant 24 |arnable Flow Pumping Retrofit (Hydronic Heat Pump System)
HVAC Controls 25 |Optimized VAV-Central Plant Control Package (DDC)
HVAC Controls 26 |Optimized Decoupled/DOAS-Central Plant Control Package (DDC)
HVAC Controls 27 |[Optimized Packaged VAY Controls (DDC)
HWVAC Controls 28  |Optimized Hydronic Heat Pump Controls (DDC)
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Building Renewal Measures: Load Reduction

* Envelope/Glazing

* Lighting Systems

* Plug load/Process load management
* Tenant Engagement
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Building Renewal Measures: Efficient Systems

* Building/Suite-Level HVAC
e Central Plant HVAC

Plant Loads

2000
1800
1600
1400
1200
1000
800
600
400
200

With Load Reduction, tons

= Baseline Cooling Load, tons = IMP Cooling Load, tons
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Building Renewal Measures: Controls Improvements

* Controls Implementation/Upgrade

Central Return Temp OSA Allow Elec 52.0 Jill
736

2.2

Supply Temp. -> 88.0
Fan Running Supply CO2. -> 536.0
Sup Stat Pres. -> 4.75

Mixed Temp. -> 74.8

Curr SA SP
85.8

Econ Dmpr. ->0.0
Min OA Dmpr. ->3.0

Htg Coil ¥lv. -> 40.4

Cmnd Run
Inlet Guide Yane. 100.0

Total Htg Sig. -> 20.2 Clg Coil ¥lv. -> 0.0
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Concept-Level Phasing

Develop Implementation Sequence and/or Timeline

2018 2019 2020
Measure J FIM|A | M| J A S|[O]|N D J FIM|A | M| J A S|[O]|N D J FIM|A | M| J J

Tune Up

Tenant Load Initative/RCM

Task Lights/Plug Load Controls
Envelope Sealing

Secondary Window System
Lighting Upgrade

Perimeter Induction System VFDs
VAV Upgrade

Variable Flow Heat Rejection
Direct Digital Control
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Building Renewal: Development Resources

INTEGRATED DESIGN LAB
w UNIVERSITY of WASHINGTON // W

The University of Washington’s Integrated Design Lab will
provide technical assistance to owners and service providers
as they work w/ consultants on engineering design, permit
process, utility incentives and contractor selection.

Resources exist for approximately 25 participant buildings

pursuing deeper energy savings through building renewal at
three levels of project engagement.
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Building Renewal: Development Resources

»

Level 1 (+/- 25 Buildings) — IDL will provide best-practices
recommendations, and where appropriate, SPARK Tool-
derived measure packages

 Document areas for
improvement

* Best practices
recommendations

* Spark Tool assessment and
report B i

EXPLORE &re v

cormpetitive advantage.

What i Building Renewal? - {

INTEGRATED DESIGN LAB

UNIVERSITY of WASHINGTON // W

SEATTLE
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Building Renewal: Development Resources

»

Level 2 (+/- 15 Buildings) — Level 1 activities and walk-through
with Vendor/Building Owner and technical recommendations. In
collaboration with OSE and project Vendors, UW IDL will provide,
supplemental technical assistance which may include:

e Setting performance goals

* Implementation process

e System integration recommendations
e Efficient building envelope

* Efficient electric lighting

e Efficient mechanical HVAC systems

* Passive systems integration

INTEGRATED DESIGN LAB
UNIVERSITY of WASHINGTON / W

SEATTLE
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Building Renewal: Development Resources

Level 2 (+/- 15 Buildings) Examples of Activities

Specific measure analysis:

m ENERGY \Tr‘H. :
== PortfolioManager

Goal Setting/Lighting/Controls Retrofit
: INTEGRATED DESIGN LAB
Evaluation/Envelope upgrades e e
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Building Renewal: Development Resources

»

Level 3 (+/- 5 Buildings) — Level 2 activities plus Technical
Assistance including simulation-based analysis and
recommendations. In collaboration with OSE and project
Vendors, UW IDL will provide, as time and resources permit,
project-specific analytical assistance including:

* Climate and site analysis

 Demonstration of thermal and visual criteria

* Daylight and electric lighting simulation modeling

* Energy simulation modeling

e System integration analysis

e Establishment of performance verification methods

INTEGRATED DESIGN LAB
UNIVERSITY of WASHINGTON / W

SEATTLE
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Building Renewal: Development Resources

Level 3 (+/- 5 Buildings ) Detailed whole building energy analysis
including unique EEMs tailored to specific project opportunities

Asset Score simulation
includes Open Studio
Model that can be
modified using Open
Studio, EnergyPlus,
and/or other interfaces
to refine analysis of
possible measures.
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Building Renewal: Action Items...

Contact IDL or OSE if you see Building Renewal opportunities:

* Owner/service provider interested in exploring building
renewal alternatives at no cost

* Any office building — free confidential SPARK Analysis by IDL

* Owner planning to replace a major system/component and
would like to consider Building Renewal alternatives

* Owner considering major renovation/tenant improvement

* Complex/larger/unique building that would benefit from
modeling multiple scenarios

Resources will be distributed to projects with in
consultation with and approval by OSE
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SPARK Tool

B Home x | TR — —

& C | @& Secure | httpsy//buildingrenewal.org

What is Building Renewal? Why Renew? When to Renew? Keys to Success Get Started

The ultimate resource

for real estate investors, developers, and design professionals seeking to revitalize office
buildings through improved energy performance.
It's as Easy as 1-2-3!

1

Exp Lo RE B3 Play Video

See how Building Renewal can
unlock value and create
competitive advantage.

What is Building Renewal?

www.buildingrenewal.org
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http://www.buildingrenewal.org/

SPARK Tool: Target

Built on a framework that can apply to
multiple project types

Developed for non-owner occupied commercial leased
office buildings over 20,000 SF

Tool users: Professionals tasked with planning, designing
or implementing building renovation projects

Tool report: Targeting building investors and owners

>> SEATTLE
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SPARK Tool

Tool Objectives

1. Inform and inspire
el investigation of building
YFCN&'C.ft All>DEN’ . renewa I

2. Assess technical project
potential for a specific building

3. Estimate the total value of
the investment
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SPARK Tool: Non-Energy Benefits

Value Creation Market Position Tenant Attraction Risk Reduction

Drive financial success Improve your buildings Make your building more Insulate your building
throughout the pro- competitive stature appealing to tenants from future risks and
forma surprises
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Project Identification/Suitability

Spa

»

///, N,

r

K

https://buildingrenewal.org/

Developed by BetterBricks

Uses EnergyPlus seed models to
simulate energy performance
Incorporates business case
Exports report and technical
appendix

SEATTLE
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QuickScreen

Rapidly diagnosing market, financial, tenant and technical factors,
QuickScreen will deliver a short report based on your responses. The summary
report characterizes your building as a "'Strong", "Potential" or "Limited" as a

candidate for a Building Renewal project.

The higher your score the more you should consider using Spark to investigate
Building Renewal for your building.

1 Are utility incentives, grants, or other financial o | o
subsidies available for helping to offset project
costs?
Are significant capital investments planned for the
2 Yes No
building?

17 Questions to determine if
appropriate for further evaluation




SPARK Tool: Quick Screen Report

Result: STRONG Candidate

Your building is a strong candidate for a successful Building Renewal - a whole-building
energy savings project that reduces the building’s energy use by over 35%.

SEATTLE

of decreasing asset

repositioning strategy
and deliver reduced

building, either through

project, including a

ideal window of to
facilitate an BR project,

operating costs and integrating systems

improved tenant and envelope upgrades

comfort. with other building
enhancements.

Market Position:
BR Index Score Tenant Conditions:
I 2 o Financial Flexibility: 5  Unleveraged
Systems + Structures 4  Aging

Market Tenant Financial Systems
Position Conditions Flexibility + Structures

Risky Fluid Unleveraged Aging
The building is at riskof ~ Significant opportunity ~ The building’s financial ~ The building has
losing market appeal exists to implement situation is such that a systems or structures in
from tenants and/or major construction variety of options are need of repair or
investors, shows signs projects within the available to fund the BR  replacement, such as

the envelope or central

value, and may need to current or future willingness to explore plant. Aging buildings
incur additional costs to  vacancies, the ability to additional debt, energy are good candidates for
comply with codes. relocate tenants, or services agreements, BR projects, where
Risky buildings are tenant willingness and equity infusions, or necessary investments
good candidates for an desire to improve other unique financial in equipment and

BR project because the environmental resources. upgrades can be
energy efficiency focus performance. Furthermore, planned integrated to deliver
can anchor a capital projects offeran  deep energy savings.

BUILDING TUNE-UP ACCELERATOR




Input Building Information

information

requested
I:Iinformation requested in simplified form
[ Tnotrequested

Asset Score - Short Asset Score - long  Spark - Building
Category Form form Renewal
General Information

Name and address

Year Completed|

Gross Floor Area|

Rentable Square footage|

# of Floors|

Building Use Type|

Portfolio Manager Score|

Planned modernization or renovation|

Construction

Roof Type|

Roof Thermal Proper‘tiej

Cool Roof (yes/no)|

Floor Type|

Floor Thermal Properties|

Slab on grade insulation|

Wall Type|

Wall Thermal Properties|

Window Framing Type|

Window Glass Type|

Window U-value|

Window SHG(|

Window VT]|

# of Windows

Skylight Type|

Skylight U-value|

Skylight SHG(]

Skylight VT]

Skylight Layout,

»

Envelope been resealed in last 15 years|

SEATTLE
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Spark

Categories

General
Utility Data
Envelope
Lighting/Plugs
Chillers
Boilers

VAV

Business

BUILDING ENERGY

Asset Score

Categories

Geometry

Use Types
Construction
Lighting

Heating & Cooling
Water Heaters
Operations
Business




Inputs — Energy Data

General QRUHNVEEIEE Envelope  Lighting/Plugs HVAC  Boilers  Business

Utility Questions
What is the primary heating fuel used in the building? &

Fossil fuel provider? &

What is the cost of the building's fossil fuel ($/unit)? &

Annual fossil fuel consumption(units)? €&

What is the name of the electric utility serving the building? &

What is the average kilowatt-hour cost of electricity? @

What is the annual electricity consumption in kilowatt-hours (kWh)? &

Do you have a data center with consequential energy use, e.g. dedicated computer room air conditioning, raised floor, server racks with blade
2
servers? @

‘ Electricity 'I
‘ Cascade -I
K q
‘. 250 ‘ Therms
‘ PacifiCorp -I
$ ‘ 0.077 ‘ kWh
‘ 268734 ‘ kWh
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Inputs — Major Systems

General Utility Data Lighting/Plugs HVAC Boilers Business

Envelope
Are your building walls insulated? &

Spark recommends adding insulation. Do you want to add wall insulation at this time? @

Are the building windows, predominantly, single pane? &

Spark recommends installing double pane windows. Do you want to add double pane windows at this time? &

Are you aware of air/water leakage around building windows, into the interior? &

| Insulated

No

General UtilityData Envelope [RBEGSIEOUNEEE HVAC  Boilers  Business
Lighting and Plugs
What percentage of your building lighting has an ultra low lighting power density (LPD) of 0.7 watts/sf or less? &
What percentage of your building floor area has occupancy sensor control of lights? &
What percentage of your building perimeter has (0-10 volt) photosensor control continuous dimming, within 10 feet of the windows? &
What percentage of workstations in the building have LED task lighting? &

What percentage of the workstations in the building have occupancy sensor controlled plug strips? €

ar

(=]

(=]
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Inputs — Major Systems

General  Utility Data  Envelope  Lighting/Plugs Boilers  Business

HVAC

‘What is the age of the building's hydronic heat pump system. €&

Is the building's HVAC ductwork more than 20 years old? &

What is the age of the loop circulation pump on your hydronic heat pump system? &

‘ 31-40

No

‘ 10 years or less
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Inputs — Business Analysis

General Utility Data Envelope Lighting/Plugs HVAC  Boilers

Business Analysis
What is the current vacancy percentage for this building? @ ‘ 20 : ‘ %
What is the stabilized vacancy percentage for this building? & ‘ 3% . |

Please fill out the following table, indicating 10-year lease rollover percentages:

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

25 J | % ‘0 Y| % ‘0 :‘% ‘5 :‘% ‘0 :‘% ‘0 :‘% ‘20 :‘% |0 :‘% ‘15 J | % ‘0 J | %
What is the building’s average annual lease rate per rentable square foot/year? & S ‘ 26 5 | saftfyear
Enter the appropriate capitalization ("cap") rate for this property. 6 ‘ 7 : ‘ %
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Assessment Report - Opportunities

BUILDING RENEWAL

THE OPPORTUNITY

By implementing the complete package of energy efficiency
° measures recommended in this report, the Metro Tower has an
B u s I n e s s Ca s e P ro p o s a I opportunity to undergo a modernization that will significantly
improve its energy performance, revitalize its competitive market
position and increase asset value. The proposed project scope
package of measures will result in total estimated energy savings
of 41% at an estimated return of 15.6%.

Energy efficiency improvements and economic indicators are presented as if the entire package

Be llevue WA of energy efficiency measures is completed at the same time and as part of the same integrated,
’ 2 project scope. Reducing heating and cooling loads first optimizes HVAC system sizing and energy
and economic performance. From a practical perspective, we understand that the proposed
package of measures may need to be phased as oppertunities and tenant rollover permit. The
aim of this Building Renewal proposal is to provide an integrated package of measures with
suggested measure sequencing to optimize results and provide the basis for a building roadmap to
significantly higher energy performance.

Prepared by:
Gilda Goodwrench

ENERGY SAVINGS
@ Selected IMP

LYR-A Existing Building
Total Existing Bullding ildi
A Gas

November 18, 2014 705 s

Energy Use: © 41%

Energy Cost: © 33%
Annual Energy Savings: $132,400

Building Renewal Report 2
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Comparative Analysis

SEATTLE

Sivark

Projects

First Project

Current Building

Single Pane Windows

Some Wall Insulation

Leaky Envelope

Lighting Power Density Above 0.7
No Perimeter Daylighting

No Comprehensive Lighting Controls
30% LED Task Lighting

20% Occupancy Sensor Controls

Aging Chillers
No VED on Chiller
Aging Boilers

No VFD on Boilers

No DDC

HVAC - Built-up VAV

Impacts

Sensitivity adjustments

Capitalization Rate 3
Discount Rate 0
Incentives & $ 100

Proposed Scenario

Keep Windows As Is
Added Insulation

Keep Envelope AsIs

Keep Lighting Power Density As Is

Keep Perimeter Lighting As s

Do Not Add Comprehensive Lighting Controls
Do Not Add LED Task Lighting

Do Not Add Occupancy Sensor Contrals

Keep Chiller Plant As Is
Do Not Add VEDs To Chillers
Keep Boilers s Is

Do Not Add VEDs To Bollers

® sean Rudfora -

Most Energy Saving

New Windows
Added Insulation

Keep Envelope s Is

Keep Lighting Power Density AsIs

Keep Perimeter Lighting AsIs

Do Not Add Comprehensive Lighting Controls
Do Not Add LED Task Lighting

Do Not Add Occupancy Sensor Controls

New Chiller Plant
Add VFD To Chillers
Keep Boilers As Is

Do Not Add VFDs To Boilers

Do Not Add DDC Package Optimized DDC Package
Asls Asls
EUI EEE) | Eul [ 67.25 KBtw/it2 )
Cost CGEIED | Cost [$3.35 /50 7t}
Energy Saving €D | Energy Saving 129 ]
NPV $3,916,271.71 NPV $2,993,286.31
IRR 128.37% IRR 98.73%
NoOI $425,585.00 NoOI 5324,847.00
Project Cost o% _
Energy Savings o% .
Rent Increase S1.00 -

Proposed Solution Most Energy Saving
Save and Generate Repart
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Assessment Report — Key Indicators Excerpt

BUSINESS CASE
KEY INDICATORS

Internal Rate Of Return:  15.6%

Net Present Value: $1,521,900
Estimated Project Costs $/rsf $/gsf
Incremental Project Cost $3,355,100 $13.69 $13.54
Project Incentives (est) $1350,000 51.43 SL41
Net Project Cost $3,005,100 $12.26 $12.13

Stabilized Impact On Net Operating Income $/yr

Energy savings $132,400
O&M expense reduction $12,400
Rent differential $10,100

NPV of value components (10 year discounted cash flow)

. Asset Appreciation $2,279,700

. Rent differential  $1,191,500

50% 26%
Energy savings  $969,600

y Reduced O&M
\\\ expense 586,200

$1,521,900

2%

Key assumptions

Time harizon for analysis 10 years foxed
Consumer price index (CPY) or Inflation 3%
Capitalization (CAP) Rate 5%
Discount Rate 9.5%

Energy Cost Escalation i%
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Assessment Report — Project Scope Excerpt

PROJECT SCOPE
PACKAGE OF MEASURES

The following project scope energy efficiency measures have been
envisioned as an integrated, bundled solution, to achieve 41%
energy savings

New windows
Replace old, inefficient window assemblies with newer double pane units offering better thermal
performance.

Envelope sealing
Reduce air leakage through the building enclosure

LPD reduction
Reduce lighting load by delivering lower ambient lighting and high quality task lighting at each
workstation

Comprehensive control (daylight and vacancy controls throughout)
Reduce and/or turn off electric lights when unnecessary.

New chiller plant
Install a new high efficiency chiller (or chillers), with efficiency improvement of 20% to 30%
compared to the existing chillers.

New condensing boilers
Replace aging boilers; improve plant part load operation by installing modulating boilers and/for
modular boiler plants that can effectively operate at low load conditions, without excessive cycling.

Variable flow pumping retrofit - chiller plant

Pump replacement offers the opportunity to improve the mechanical efficiency of the pumps. This
measure applies primarily to chilled water pumping systems but can also be applied to condenser
water systems in some plants.

Variable flow pumping retrofit - boiler plant

Upgrade of existing constant flow heating water systems to energy-saving variable flow can
involve some or all of the following: new piping, new pumps and motors, valve upgrade or
replacement, VFD installation, and new controls.

Optimized VAV-central plant DDC package

Optimize existing controls, or Install a direct digital control systemn that controls all elements of
the HVAC system and is tightly scheduled for building occupancy and other exterior influences.
The system should not only execute control functions, but also collect and archive relevant
building performance data for use in M&V activities.

Technical Addendum

A technical addendum can be downloaded from Spark, with descriptions of each energy efficiency
measure, in sufficient detail to understand the measure intent and performance assumptions.
These measure descriptions also discuss certain implementation issues and construction options.

> SEATTLE
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SPARK Tool: Testimonial Video

You Search

Wade Lange

Vice President/Regional Manager
American Assets Trust

Building Renewal Testimonial

AN Lisa Dennis

62 views

g o
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https://www.youtube.com/watch?v=biURp1P1jl8

Resources and Contacts

University of Washington Integrated Design Lab (UW IDL)
e Technical Support — Building Renewal

« Recommended Opportunities

» Targeted Data Evaluation

* Targeted Simulation Support

* SPARK Tool Assistance

Contact:

Christopher Meek: cmeek@uw.edu
UW Integrated Design Lab
206-616-6566
http://www.cidseattle.com/idl/
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Project Goals: Refinement and Scalability

« UW IDL will document implementation of Building Renewal
progress though June 2019

* Our aim is to better understand opportunities and barriers for
implementation of deeper savings and building renewal concepts

* QOur intent is documenting project specific services delivered,
outcomes, and lessons learned, to share with service providers

and the City of Seattle OSE

* Long term owner engagement and assistance will be developed
through the SBC and IDL
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UTILITY INCENTIVE
PROGRAMS

SEATTLE CITY LIGHT

»



Training Wrap Up & Next Steps

Next Steps

* Please fill out the Evaluation Form
 Service Provider Agreement

* Help sign up buildings!
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EVALUATION FORM



Helpdesk Support from SBC

Help Desk Hotline
206-800-7211

Help Desk Email
accelerator@seattle.gov

cE SMART

i) BUILDINGS
C E N T E R A project of NEEC
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